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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a nonvolatile 
sequential circuit capable of holding data even when 
power is interrupted. 

SOLUTION: For this sequential circuit, to the output 
terminal of the transistor GT1 of a latch circuit LT1, a 
ferroelectric capacitor C1 is connected. Even when the 
power of a device is interrupted, the ferroelectric 
capacitor C1 holds a polarization state corresponding to 
input data D. When the power is supplied again, the 
potential of a PA point is decided corresponding to the 
polarization state held by the ferroelectric capacitor CI. 
Corresponding to the potential of the PA point, the 
potential of a PB point is decided. Corresponding to the 
potential of the PB point, the value of output Q is 
decided. Thus, by supplying the power again, a flip-flop 
circuit 42 is restored to the state before power 
interruption. 
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x>-y-C 1 <D#ffitKS8te. 0 4K7K-r#®#$£P 4 50 
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5. 

[0 0 5 8] Z.<DVtmT. •Z>g\ZZfl'-b7'f>PL 
*t" L " (0 2. (g) #88) . &Stffi#:3> 

r>-t)-Cl©»lttiH B4Klj*-rft-ffttflBP2lCft 
^©.fc'SlC. A^x-^D**" L" ^gtm 

ftziy^yvc l OTj-ffittilte, ««. 04ic^T^<i 

«ip4 <t#<si*§gp 2 tcDFfl^ajfe-r^c: iitt^-s. 

T&fc*,. ^K«ftn>x>-9-C 1 ©#ffi#&P 
l<7>ffitKJ&P 2#, 5*-*" L" \ZZtfc-fZ. 
[0 0 5 9] PAjillOttir L " \Zts.i1til% 

(0 2. (h) #88) yi/-h7^>PL«" L" 

6?jit»tm^-t±e.n. 0 4ic^-r»a«^p i t^cs. l 
co<t5&s^. 3i^m#;3>7 i >-y-c i^, 

GT 1 ^ONtTiO. TV-h^OPLtf" 
H" (0 2, (i) #88) 

[0 0 6 0] CKDiptC, 3S^mtfn>^>t}-C 1©» 
ffttttl*. A^^-^D*^|frs^-1'5>^{CJ;f9^ 
4> <£> A' 7 tti* BIJAAf-i'DCML 

T^ffc-r-spAj&wm&KUfcatoT. gfc-r-s. 

[0 0 6 1] 7y7 t tEl8SLT2£J8firr-i>3i&SS 
m#a>^>-tf-C 2CD7>S«^tt. ATj^-^Dtf^fc 

-r-s^-f s yiftz£Q&'jxD/-i7tt&\t&z>h<D<D> a 

[0 0 6 2] aiift3>r>-S-Cl)!itr- 

■t-t* (02, (j) #«g) „ ***taEWf*nT3i»6b 

04^^-T^ffittffiP 2fC^£S. ^C*5, f4$!C3« 

[0 0 6 3] ®jlSSA(C«fc0, i7P^^/t^XCp^" 
H" C-r^-tifetC^U- h^^f >PL£" H" tf* 

tSA (0 2, (k) ttfelc, 5WR«ffo>5 ? > 

tttt>t>. 0a«pffi»c«fcn«. ^^>h*s 

2p<hLfcp A&v>nmt. 0 4ic^-rv2-vp m 

2, (1) #88) PA^it (V2-Vp) 

tt, S«PfiiVref- V Pc fc0/h$ ^ro-e. i^ll/^iL 
T«" L" TS-S). 

[0 0 6 4] I(0it, 7-V7 c lHl8SLT2©h7>>'7. 
^GT2ttONl:4oW5©f, PB^miWJ. =7 
•y^lfilSSLT l(0-f >A*-iS'IllgggCl NVlcDS6^lC«t 
0" H" WVtUZ (0 2. (m) #88) . 
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[0 0 6 5] PB£«MBttftt" H" 
KLT2C-T >n-$>m%iU\ NV 2 9. ffi 

TjQf*. " L" .fcftS (02, (n) #R0 . 

[0 0 6 6] CO^SlCbT. ©iECigiSrttlWK^U vZf 
7D7y4 2*Wl/THfef-^" L" *«. 

l/-h7-f>PL©" H" tfttSSitoU Lite. ?F£ 

[0 0 6 7] ^m^n>X>1tC 1 ifi=r-9" 

n>7 r > : y-c i m 4 ic^-r^a^ii p i 

Kl&S. fc*, fitiC 3te&«tfcgg<i:&oT^-&. 
[0 0 6 8] uCT, mai^«A-r-5C:<i:(C«t-3T (0 
2. (k) #!80 . «#3>r>D-ClC!)»I«I 

KSS¥tLfcPA,«©tfitt, 0 4IC^-TVl-Vp 

(0 2, (1* ) #10 PAjSCftl! (VI- 

Vp) «, g*MtVref-VpJ;D;*:£(^c9-e, H31"<: 
JUtLTfe" H" T^S. 20 

[0 0 6 9] 7-yf 1 |5ISSLT2 0Dh5>v J X 

^GT2ttONfC^CoTVi-5W-e, PB,^C0«&«, 7 
•y^lelg&LT 1 co-f >/\*— ^IhIKSRI NVlOitCi 
0" L" U-^;Ui^tS (0 2, (m* ) #10 . 

[0 0 7 0] PB^iCifir L" ICftSt. 5-y?(Hl 
»L T 2 O-f jrlB« I N V 2 CDtS t i 0 . tti 

TjQte, " H" (02, (n* ) #10 . 

[0 0 7 1 ] COJ;-5tCbT, ««aWfBffir»= 7 <J y y 
7D'^4 2^jtLT^i/t-x-^*' H" ifl. mflgOffi 
ilft.tfclCB^^tlSo 30 

[0 0 7 2] -^W^. £ D y >7 n)l7>Cvtfi" 

L" IC&SctT (0 2, (o) #fig) h7>-7X^G 
Tl#fON£tt«&. PA^Ctfitt, mfctzXt)?- 
?D L" ) fCbfc*«oT, " L" LU2>. 

fttzV, h 5>yX^GT 2j5'OF FT&Sfctf), PB 

tt" H" fflTjQ*', mtztiXUT-?" 

^<o^D>y^/i;i/^.Cp<DSz;±^D (02. (p) # 
!8) 40 
[0 0 7 3] COi^l:, ««jg»fItWlC7U yfyu 

08§L T 2 £Mt5^Klfl:3 >x>-y-C 2 fc^B&f 

[0 0 7 4] ±a?comg^Jilc*J^T«, yy^mmL 
T 1 S-«5fi£TS^««:r3>T f >-tJ-C 50 
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7*4 2*m&LT^rz7 : -is?&m±-r2,j:omisti>fz 

[0 0 7 5] fc<t:;Ui*. 5y?lH]KLT2S«lfiET-S)^ 
oT, «ra$riSliiFK7'J>;/7"7D.;/7"4 

l" tc-r-sttfeic^u— h^-f >pl*" h" t-rs 
2<DftmiRmzLtztfr>T. M&7 : —$'tfm<k2tiz>& 

[0 0 7 6] fcfc'L, 0 1 lc*-r<J;-5tc, 3£8t^#n> 
f>tCL C 2*tt)ltffiA-5«t'5fClxT*5tt«, m 
M®A&f<D? P £ rt)V7. Cpco«S8lc$i|fE<£l2ttS!£J 

[0 0 7 7] COj:5fC, £©7>J>.y7*7n<.y7*[ElS§4 
2tr*3^T«. h7>yA?GTl, GT2C0-?"tl^n 

ni*ii:*Ksn. ^mm-hmzmti^mn\znmvtz 

[0 0 7 8] Lfc^oT. 7U -;/7*7n-;/7*lH]g84 25 

Mtsf-7>i?x^GTi, gt 2 vmtimzmnz, 
x- ^ £ nt ^ -5 c t \z & z . 

[0 0 7 9] COSgjH, ««*tE*L&t*K, 

»%tt©7 'J y 7*7 D y •Jm&Z&m.? Z> Z. i**T-^ 
•5. 

[0080] sfc, 3S^«#:co»ffise»-^-rs^ratt 

CI. C2^A73x-^D{C*HSLfc»Stt^{c5.5S 
[0 0 8 1] ^etC, x-^Wtti^ 

S. 

[0 0 8 2] Sfc. iO*tt»tt , C*J«r»T"4. «^SBf 

KSKINV1. I NV2^<1^. ^K'OA-^lHlKge 
INV1, I NV2 ^^LTx-^^tBTJ-rSJ:^^^ 

[0 0 8 3] itibt, aftanre-ettttftonfeic 
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Tfe, -f >rt-*BI9l NV 1, I N V 2 £I2W'<5 d 

[0 0 8 4] Sfc. COfkXffgC^^TIt, 9feBI«flc 

feibT, 7 U 77 D 7^088 4 2 h 7 > 

ISS#P >x>-y-C 1 , C 2 ©7>®«^t LT«J$t4 

Ztofttb. WSttC7'J7 7'7n7 7' 10 
0?S£. gftfc&ST* 7IJ77" 
7P>y7"0&£;®sJrr£ h^>^7N^<£»l@&£, 

[0 0 8 5] C©Sta6»J8fc*^Ttt. I6PI«# 

3>T>tCl, C2co-ffi (PAA PB,ffl £h5 
>^^GT1, GT2 0ttl^^^^1--S<i:i:fcfC, 
^KIi<*3>7 ; >-9-C 1, C2Wffi^tC, 9ny?/VV 
7. c p tc mm L, « JE £ W ftn f -5 J: r> m fi£ L T [f* % . 

[0 0 8 6] Lfcj^oT, i7D-vi7/-?;i/XCplC|WI»i^ 
■frT. 7U v 7*7 Oy 7*0(8 4 2£*Sfi£-t-5 h^>>*X 20 
*GT1, GT2 0W*iiK:Sns«^*K»ft«flcn 
>-r>-tfCl, C 2 it*: 0. &3HR«#3>x 

>+fCl, C2l:»»*nftilMB4S4l/ft0t5:i: 
^t?#s. z<Dtzit>, y^yVyayymmz^y^^ 

[0 0 8 7] ±5B©mS^fiifc*^iT«. y-h 

SBi LT h 5 >yX^GT 1 , GT2JffiWcft y— 

T. fc£Afc£, fcmf—b^fuy!; KCMOS-f >A* 30 

[0 0 8 8] ±j£cd&A*'JX--> 3 ^T(C 

[0 0 8 9] ±m<D^mmmz^x\t, »#i$&d 

7 'J <7 7°7n-y7*0ES£W;:iaiiJ3L;t7><« d(D^B^«^ 
ftKPE3££*l£fc<E>-Ctt&^„ S-R (-fe-7 

K-'Jtyh) #tOD7 U -7 7"7 n y 7*0S§-$>, J - 
K7'J77"7D 7 7*0BSfc if. 7 "J -7 7*7 P -7 7*08g- 
fl5ICilffl-r-5C<h*<T#-5. 40 
[0 0 9 0] 05 IC. il©$B9i£»aL;fcS-R <-fe-y 
h • U-t-7 h) MtOD7U -7 7*7 P -y 7*08§CD— {a]t? 
&S7U y7°7Py7*0gg4 4C9|Hlg§0£;KT. 0 6 
fi. 7 'J <7 7*7P-7 7*0S§4 4(Di!if^S-*f t— 7*;PT 

[0 0 9 1] 7 'J •77*7D-77*lelSS4 4 te, 01 K^T 

V^HttLTl (^X^-^^gg) <h7-7^0S8L 
T2 (7,U-7*7-7^0g§) i*fc*Jfc«ttUfc«J«£ 

50 
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[0 0 9 2] 7>y^0B&LT 1 <Dfcfc»7JiSK:te, -f>A*- 

*08§sinNvi (gii#i) -m&<. ig&consy 

- h £«te-a-fc*ffly- hSBL G 1 At^^nTti-S. 
iaiiy-h»LGll:H P A^SCDfl-ff, 'J-fc<7h 

HSy— KnBL G 1 (Dtiitltfi, ^-v^SSLTl CD 

[0 0 9 3] 06lC*T«fc5(C. 'J-fc-y hSg^RlcHi 
^" H" SrA^J-r^diitCfcO. 7'J <7 7°7P-7 7°08S 
4 4<0tetSl*)$?&U-fe>7 h (7 'J 7) -T-5e:«i:^T#, 
>J-fe<7 hSS^Rfce^" L" ^A^-r-5ttfclC-fe-7 h 
JWSfcflW H" £A7J-f ^tlCfcO, 7'J'>7*7 
P-y 7*0884 4C0fB1S^Sr-tr-7 h (7*'J il -7 h) T-5 

[0 0 9 4] £7c. 'J-fe-7 bSg^Ri5«fctf-tr>7 hSS^FS 
Kffi^" L" *#AT*3W«, i^07U77'7D77' 
0884 2 (@1#I) tllI«<D®^Sr-r-5o 

[0 0 9 5] f7-y^0SSLT 2 fc, 5 '75P0B8L T 1 -t 
H*©*J*T*B» *«y--h«LG2£«r*.TV>*. 
l&giy-bS5LG2te. aiy- bg&LG 1 <hlH$©«t 

[0 0 9 6] 7 U -y 7*7 P >y 7088 4 4 

*3«fctf. -f >A*-^Ih!8&SB I NV 1, INV2Kft>L 
T, ^Sy-hgBLGl. »iy-h*LG2«AT^ 
Sdi^ttfi. 0 1 l:if7U •7 7*7D-7 7"[HlgS4 2 

[0 0 9 7] 0 7Ali, Z.09£W&i&mVfc J -K7U 
-7 7*7P-7 7'Ih1EScO— «ajT*-5 7 U >7 7"7 D -7 7*(eISS 4 
6 CO(Hl8S0$:*-r» 0 7 B«, 7 U •7 7 p 7D-7 7 , H]gS4 

6 COUjfl^TK-r-T— 7\>UT*&-!>„ 

[0 0 9 8] 7U >7 7'7D-7 7 , |hIS§4 6 BlCSt 

7 «J -7 7 P 7 P y 7°lHlgS 42i, «®C<DfiSy- h 
*fciiSy-hgi5LG<i:^«^T^S. SSiiy- bgBL 
GKte. A^tLT. A7J«^ J ^e>CDA73. ATjSffi^ 
Kd^CDA*. *3<J:y:. 7"J <7 7*7P>7 7'lEl?§4 2^?> 
©tB73Qd^^e>n^>. »iy-h«LGOHi*tt. 7 
'J -7 7*7 P -7 7"IUfS 4 2C9A^^3 : f D{C#Ae»n-5. 

[0099] 07 B\z^-r^o\z, xtim^nzmn" 

H" ^-^xSttfclCA^^KtCft^" L" Bxn 
tf. 7P<7i7/t;i/XCpC05i:±^t9T, tti^jQ^^T 1 - 
^" H" ^IU73$n-5„ iglc, A73ffi^J(cM^" L" 
&5-Z.Zttb\ZAt)ii&?K\zm^" H" $:-^^*a«. 
i7P-7^/^>'l'XCpcr)iE±^DT. tHTjQ*^?-^" 

[0 10 0] Sfc. ATJJ®^ J *5j;^A*Sg^KW^73 
(Cffi^" H" Sr^-^n«. 7P-7 7/ijUXCp(0a:±*t 

zfAt)i&?K<Djz?j\zmn" l" 5#^.n«, wtjqco 
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[oion ±m<n&m&Mm\z&^T\z, m& 

[0 10 2] 7i/^08§<!:LTti. tz£Z-i£. HI ICS 
~9"7 'J v ~f~7 P y 7°IU88 4 2©«5fig^-C*S7>>5 1 llI 

[0 10 3] *fc. COj««»JBK*HTtt. 3$^m# 

[El] J:*¥iWfcRBfcJl!i,> 

[5J8S0T&-5. 

[0 2] 7Uyy7Dy^iaiS4 2©»f^SKWr*fc 
*©i"f 5 h -<?*«. 

[0 3] 7-y^lHlS§LT 1 £*j*?-*5S««#:=i>7 f > 
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If C 1 fiilfflftMC 3iS#©0gg0T<&.5>. 

[0 4] »R«flc3>5 s >-y-c i »=H-ra«£Et»«« 

[0 5] C©BW<Dte©SSte^J8£J;*¥3|{£gffifcffl 

T08S0-C&5. 

[0 6] 7VyZf7Uy7\5i&4 4<Dmtt&7fi?7—7 

[07] 07A«. z.<Df&m&mmvrc j - K7U 

10 7 P >y 7088©— «T*4 7U •v77P>y7*0K4 6 « 
0g80T&3. 0 7Bte, 7'Jy7'7Dy7'@B4 6© 

WjfP £ st T— t\>ut & -5 . 
. [0 8] t£*rojB#Bg&©— ? 'J y 7"7D- y y 
tiiSS2©0K0-cab^. 
[0 9] H8CW1-7U y:/:7n*:/iai&2©lMPfc* 

[ft^wifcaj] 

4 2 7U«; P y "/HSS 

CI 3£t£@#n>^>-tf- 

20 D Atl?-? 

GT1 h7>-7X5- 

LT 1 • • • • z>y=f-mH> 

Q mt> 
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